Potential for High Severity Fire: A New 30m Raster Dataset for the Western United States
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OBJECTIVE

Produce a seamless, wall-to-wall, 30-meter raster
geospatial layer covering all lands in the western
Untied States that:

builds on Monitoring Trends in Burn Severity
(MTBS) data to make predictions;

depicts the potential for high severity fire for
each 30-m cell, based on empirical
observations and statistical modeling;

can be made available for managers and
scientists to download.

INPUTS

We used 17 mapping regions to stratify statistical
modeling.
Mapping regions
were based on
US EPA
Ecoregions.

Raster spatial
data for most
predictors used
In modeling
were stored and
processed in 1-
degree tiles. i
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Satellite-derived burn severity observations came from
over 7,000 fires that burned between 1984 and 2007.

We used the i
RANBR mapped A G
by MTBS, and
classified it into
discrete classes
of high severity
versus all other
severity using
over 3,000
Composite Burn
Index plots.
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Burn severity measurement and interpretation are very
different in forest and woodland vs. non-forest settings;
therefore, we
kept them
separate for
modeling and
mapping.

We used a forest
mask based on
potential
vegetation to
stratify input data
for modeling to
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[] Non-forest

We used a forest
mask based on LANDFIRE Existing Vegetation Cover for

making spatial predictions.
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Temporally-specific predictor data:

) Normalized Differenced Vegetation Index (NDVI) from
30m LANDSAT (pre-fire) and 250m MODIS (current
prediction)
1000-hour fuel moisture from 4km downscaled NARR
data (time-of-fire); set to 90" percentile conditions for
current prediction
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Topographic predictor data:
) 30m digital elevation from the National Elevation
Dataset
13 topographic derivatives including slope,
topographic position, hierarchical slope position,
topographic complexity indices, and maximum
potential solar radiation
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MODELING AND MAPPING

\ 0 Within each mapping region, we did the following steps
'? separately for forest and woodland vs. non-forest settings:

o Draw a spatially-balanced, random sample of 1% of burned
pixels; extract values for all input layers at sample points.

o Develop Random Forest classification tree models with
binary severity response (high severity vs. not).

0 Use Random Forest models to predict every 30m pixel
across the entire landscape to high severity or not.

o Each Random Forest model calculates 1,500 classification
trees. For every pixel, map the percentage of those trees that
predicted the pixel to have high severity.

| B B RESULTS {ﬁ

1 0 Cross-validated classification accuracies for individual
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| models, and 69% to 82% for non-forest models.
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